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1) Performance of near-isogenic lines lacking seed lipoxygenases . 
Norma l soybean seeds contain at least three lipoxygenase isozymes , 
called L-1 , L-2 , and L-3 . These isozymes are responsible for the generation 
of objectionable grassy beany and green flavors which build a barrier against 
the wide utilization of soy protein products. Recently, the three types of 
mutants lacking L- 1 (Hildebrand and Hymowitz, 1981), L-2 (Kitamura, 1984) , 
and L-3 (Kitamura et al., 1983), respectively , were found . Genetic studies 
have demons t rated that the absence of L- 1 (Hildebrand and Hymowitz , 1982) , 
1-2 (Kitamura et al . , 1985; Davies and Nielsen, 1986), and L- 3 (Kitamura et 
al., 1983) from the seeds is under the control of single recessive alleles , 
lx1, lx2 , and lx3 , respectively. By the use of these recessive alleles, we 
have been attempting to breed soybeans with low levels of the objectionable 
flavors . So far , the two types of double mutants that lack both L-1 and L-3 , 
and both L-2 and L-3 have been identified . No physiological problems have 
been observed during the life cycles of the two double mutant soybeans . 
In this paper, we report the results of average performance on some char-
acters of the near-isogenic lines in ' Suzuyutaka ' lacking the seed lipoxy-
genases . 
Materials and methods : Three to four backcrosses were made to the re-
current parent Suzuyutaka, a leading variety in Tohoku district , with selec-
tion of the absence of the isozymes by the improved SDS-PAGE (Kitamura , 1984) 
to obtain the near-isogenic lines lacking L-1, L-2, and L-3 , respectively . 
BC4F2 seeds lacking L-l ·L-3 were obtained from a cross between BC4F2 plants 
lacking L-1 and 1-3 , respectively. BC3 •4F2 seeds lacking 1-2 ·1- 3 were ob-
tained from a cross between a BC3F2 plant lacking L-2 and a BC4F2 plant lack-
ing 1- 3 . BC4F2-derived lines in BC4F3 lacking 1-1, 1-3 , and 1-1 ·1-3 , respec-
tively , a BC3F2-derived line in BC3F3 lacking 1-2, and a BC3 . 4F2- derived line 
in BC3 . 4F3 lacking L-2 ·1-3 were grown in 15-cm inter-plant-space in 2 m rows, 
80 cm apart with two replications in Morioka (latitude 40°N) , Iwate and Tsu-
kuba (latitude 36°N), Ibaraki , Japan , in 1986. Data were obtained for char-
acters from random 20 plants . Percent protein and percent oil were estimated 
by NIR analyzer . 
Results and discussion: The results of average performance on the char-
acters evaluated in Morioka and Tsukuba are presented in Tables 1 and 2 , re-
spectively . The characters were the flowering day , stem height , the number 
of pods per plant , the number of seeds per plant, seed yield per plant and 
100-seed weight . The maturing day, percent protein , and percent oil for the 
soybeans were evaluated only in Morioka . Although relatively large differ-
ences were observed in the number of pods per plant , the number of seeds per 
plant, and seed yield per plant between two replicates, the analysis of vari-
ance showed no significant difference at 5% level of these characters among 
the lines both in Morioka and Tsukuba. There were no significant physiolog-
ical and morphological differences through each stage of germination , early 
growth, flowering, and seed development among the lines. Moreover , no 
Table 1. Performance of some important characters of Suzuyutaka and the near-isogenic lines lacking seed 
lipoxygenases (average of two replicates, Morioka, 1986) 
Variety/ Flowering Maturing Stem No. No. Seed yield 100-seed Protein Oil 
line day day height pods/ seeds/ per plant weight (%) (%) 
(cm) _plant plant (g) (g) 
Suzuyutaka Aug. 9 Oct. 15 87 . 2 79.1 162.9 39.16 24 . 04 40.55 20 .48 
L-1-less Aug . 11 Oct. 22 96 . 5 80.4 171.5 40.54 23.64 42 .00 19.33 
L-2-less Aug. 10 Oct. 22 98 . 5 81. 8 173.0 39.29 22 .71 39.63 20.53 
L-3-less Aug. 9 Oct. 15 94 .5 77. 5 159.1 33.81 21. 25 40.50 20 . 33 
L-1·3-less Aug. 12 Oct. 19 95. 7 76.0 159. 9 37.21 23.27 42 . 35 19.68 
L-2•3-less Aug . 9 Oct. 14 86.6 79.3 164.6 37 . 13 22. 56 41.13 20.25 I-' 
I-' 
0 
Table 2. Performance of some important characters of Suzuyutaka and the near-isogenic lines lacking seed 
lipoxygenases (average of two replicates, Tsukuba, 1986) 
Variety/ Flowering Stem No. No. Seed yield 100-seed 
line day height pods per seeds per per plant weight 
(cm) plant plant (g) (g) 
Suzuyutaka Aug. 1 50.2 98 . 2 178.4 47.81 26 . 80 
L-1-less Aug. 9 59.8 98.9 189.3 52 . 84 27.91 
L-2-less Aug. 9 66. 2 94.2 175.6 45 . 83 26.10 
L-3-less Aug. 2 48 . 2 90.9 173.7 45 . 41 26.14 
L-1·3-less Aug. 9 64.0 117 .5 219.7 61. 66 28 . 07 ...... 
...... 
...... 
L-2·3-less Aug. 2 41. 9 93.1 179.4 45.62 25.43 
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difference in seed damage by insect pests, such as pod borers or stink bugs, 
was observed among the lines in bo th of the field trials. In another experi-
ment , it was shown that there was no significant difference in activity 
levels of leaf and young pod lipoxygenases that have been thought to play 
phys i ologically important roles among Suzuyutaka and the near-isogenic lines 
lacking the seed lipoxygenases. 
These results indicate that it is possible to breed commercial soybean 
varieties with low levels of the undesirable lipoxygenase action by the use 
of the three recessive alleles, 1x1 , lx2 , and lx3 . Although neither double 
mutant seeds lacking both L-1 and L-2 nor triple mutant seeds lacking all 
the i sozymes were identified because of the tight linkage between Lx1 and Lx2 
loci (Kikuchi and Kitamura, 1985; Davies and Nielsen , 1986), the level of the 
objectionable flavors of the seeds lacking L-3 and L-2, the latter the most 
responsible for the generation of n-hexanal (one of the major elements of the 
flavors) (Matoba et al ., 1985) is so low that the double mutant soybeans can 
be accepted by the soybean food industry . 
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